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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing Qoor so as to provide a gap, and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) rUIACTUPfc rym PEMOHTA OBCAAHLIX KOJIOHH 
(57) Abstract: 

M3o6pcTeraic othochtch k o6nacTH 6ypcHMH n flo6braw hc$th h raoa, b uac-raocm k tcxhhkc m TexHojioruH 
KarmTaribHoro pcMOHra crbo^hhw. Ue/ib - noBbnneHHe H^caHotmi pcMOHTHO-K)ocrra«oBirrcjibHbix pa6or 
3a c«ieT 3acq?rrbi repMeTH3Hpyion;ero noKpbiTHH c coxpaHeimeu repuen!3aijWH KGJioHHbi no Bceft praaie 
HanomcHMoro ruiacrbipn. JJnn 3-roro oh cna6mcu npcAoxp aiorren buhofl! uaHmeTawn, MaKCHManuiwM 
HapyKKbtA /niaMerrp KOTopbix npeBMinaeT HapyxiHbift jjMavferp KOJibneBbtx ancMCHToe, npw 3tom 
npcAOxpamrrcnbHbic Mauxcrbi pasMcmenu Memory KOJibi^eBbtMM aneneHTawn repueriraapyionjero 
noKpBiiwi c 3a3opoM c BO3M0JKHOCThX) b pafxweM nojio»eHHn nepeKpbCTHH 3a30poe c yMeHbcueHHeM 
HapyjKHoro jniaMerpa npe^oxpaKwrejibj&ix MaHxeT jjo HapywHoro jpiauerpa KOJibueBbix aneMCHTOB, 4 vui. 
blblbll 
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Description |OuHcanHe ■3o6peTeHK5i]: 

M306pCTCHMC OTHOCHTCH R o6jiaCTH SypeHHH H ^06hJ^O1 He$TH H r£Da H, B HaCTHOCTH, It TeXHKKe K 

TexHOjiorwH KanMTanfciHono peuoirra CKua^niiu. 

Uenwo K3o6pereHMH flarwercfl noBtiraeHwe uappisaiocrrw peuoHTHO-BOOcraHOBifTenbHbix pa6()T 3a cuer 
3angrrbi rcpMeTH3Hpyiomero noRpwiwi c coxpaHCHHCM repMerTOaijHis kojiohh bi no bccm jxmme 
HajiojaeHHoro iuiacTbrpn. 

nocTaaneHHaR qem> ^ocniraeTCH tcw. «rro rmacxbipb jyiH peMOH*ra o6canHbix kojiohh cocroHinjOT to 
npojjoji bHO-nxJjpHpo eaHHofl Tpy6bi c napy?«ibcu repMeTHsupyioujHM noKpbinieu, BbmoimegHbiM H3 Ha6opa 

ROJIbUCBbtX 3J1CMCHTOB, paCHOJlOMCHHbUC E^Op/Ib Tpy6t>I C 3a30pOM flpyr OTHOCMTCnbKO flpyra, CHa6«CH 

np^oxpaHHTcnbHUMH MajuseraMH, MaKCKwajibHbiM Hapy mm*A ^naMrrp Roropbix npcBbimaer HapyxHbiH 
AHaueTp KonbmeBbix aneucHTOD, npM aroM npe/n>xpaHHTeJibHbie MaHxerbi paDuemeinj wejHjjy KojibijeBboai 
aneueHTauH re pueTM3wpyion\ero noKpbiiwi c 3a3opaMH c BO3M07KH0CTtJo b pa6onew nanoxemm 
nepeKpbiTMH 3a30pOB c yMeHfamcHMCM Hapyxnoro jptaMerpa npe^oxpaHMTCJibHUX uaHHtcr flo napyKHoro 
^Mawcrpa Konhueebix a/icMCHTOB. 

ripw TpaHcnoprapoBxe TaKoro imacTbjpH b KonoHny o6ca^nL4x Tpy6 ROHTaRT ero co ctchkoh kojiohhi>i 
ocymecTBnjiCTCH Mepe3 uairaeTbi. pa3U«qpHm>ie b 3a3opax ucx^y KO/Ubi^eBbaoi rcpMero3wpyiomwuM 
3JICMCHT3MH Ha onpc^cjiCHHOM paocTOHHKM nj>yr ox flpyra no Dcctt atimhc nnacTbipH. 

MaiuseTa BbraaimeHa b sune umnnmpa c nocTOHHHbtM tuna ncpCMCHKbtM no cc jyume jjHaMerpoM h 
TOJira^nort cTenKM. Han6onbmHA j^nauerp uauffeTbi npeBbrraaex HapyjKHUH onHcaHHbri* ^nawerp 
KOJibutBoro rq)MCTH3Mpyiocacrx) ancwcHTa. 

Hmota uaHxer BbrfupaercH Taxnw o6pa30M. *rro6bi npH pa3Mcmcrom hx Ha imacTbipe Mejany 
pepMfmraiipyiomHMM sjicjweHTaMM coxpaH5uicR ^yramnoHanbHbtH 3aaop He tojibro npw TpaHcnopnipoBxe, ho 
m npH pacnmpeHKH njiacrwpH b kojiohhc 

PaocTOfDme uejufly MameTauH h hx kojimmoctbo paccMHTbiBaeTCH b 3aBwcwMOCTM or n/mHbt nnacrbipn h 

KpMBTOHbl CTBOna CKBaJKHHW, TTo6b»I IlpH KOHKpCTHUX HX 3Ha*ieHHHX HCKJDOHHTb ROHT3KT 

rcpMenraHpyiomert) dorpwthh nnacTbipn c kqtiobhob h ero pa3pymeHHe. 

KoH^HrypauHH MawKer, $W3WRo-MexaHHMecRHe cBowcrea m npoMHOCTHbic xapaKTcpHCTHKK waTepHana no 
KOToporo ohh H3T0T0BneKbi, no3B07MX)T o6ecne«arTfc» nx u^enocTHOCTb npn nHHxeHHH nnacTbipn b 
CKBaKHHC, a npn ero pacmwrpcraiH ^c^opMirpoBaTfciCH b pa^vianwioM Hanpaancmra BensncHHU paBHOH 
TomnjiHe repMerTOHpyionjero noRpbiTiM njiacTtjpH, HCKJUOHaH D,ono^mrrejibHyio norepw npoxo^Horo 
ce^ieHHH ROJioHHbi o6ca^Hbtx Tpy6. 

Ha $ixr. 1 H3o6pameH njiacxbipb 1 c oacxbimh Ha Hero npc^oxpaHHreJitHBO-oi MaHxeraMH 2. cnyiqeHHWK b 
o6caflHyx> RonoHHy 3; Ha $ht. 2 ic 3 nponojibHue h nonepeMHwe cchchkih MaHKCTw; Ha <J>nr. 4 BapwaiiT 

BO3MOffiH0rO H3POTOBneHHH MaiBBCT. 

Mamsm {fyvsr. 1 3) HaroTaaraiBaeTCH c nepeneHHfaiM no ee n/naHe /^Hawerpou c onMuaKOBon TomnHHOH 
CTeHKM no eceuy ce^erooo paanon mhh 6nH3Kofl TomnHHe r^puerioiipyioinero noRpwTHH nnacTbipH. Ha 
ROHUCBbix ywacTRax 4 ee BHyrpeHHHH n^averp BboiojiHeH c MHHycoBbiu ^onycKow no OTHomeHrao k 
napymnoMy nnaMerpy nnacTbipH. B cpeAHeA Haern 5 flwaMerp MaHMCTbi yBe/iHMHBacTCH 6eo K3MeneHHH 
TontnHHtJ ctchkh ^o paoMepa Ha 3 4 uu npeefcimaioa;ero n^caueTp repuenf3Hpyioraero ROJibueBoro 
ancMeHra 6. b pc3yjibxaxe ««ero b tcjic Maiimera o6pa3yercfl nonHyrpeHHe. 

nepexo^bi 7 or 6onbraero flwaiaeTpa r MeHbmeMy Bbmo/iHCHbi rohhmccrmmh c yr/ioM npn Bcpnnoie Konyca 
Mem>mKM 45°. Mcmpy repuerMKOM 6 h MafURCTofl 2 HMeerrcM 3a3op 8. ITjiacTbipb cnycKacrcH b CRBajRMHy 
Ha mraHre 9. 

rinacTbtpb co6Hpaexc« n ycTaHaBnnBaercH cne^yiomMM o6pa30M. 

MaiiweTbi 2 onjesaioT Ha nnaerbipb 1 c naTRrou, mto ooecnenHBaex hx y^epmaHMe Ha Hew. 3axeM Ha 
nnacTbipb HaHocfrrcH repMenowpyiomec noRpbiTwe 6 b B^ne KonbucBbix aneMeHTOB TaRnu o6pa30M, hto6w 
uemjjy hhmm h MaH»eraMK 2 ocTaBancH 3a30p 8. flocjie aToro anacTbipb Ha mranre 9 onycKaercH b 
o6ca^nyx> Tpy6y e MecTy ee iierepMeTMHHOCTH, h pacimipneTCH nopHHpywmeH ronoBKOH jjp imoTHoro 
KOHTaxTa co creHxnfl ooca^HOH RonoHHbi. 

TpaHcnopmbie ra6apHTHbie pa3Mepbi njiacTbipa o6ycnoBneHbi pa3uepavcif rrpenoxpaMUTejibHbix MaH»er m 
noaroMy npw ahwkchhm ero b Konoimc kohtqkt rcpMerwnwpyiotnero noRpbiTHH nnacxbipn co crcHKaxfli 
o6caniibtx kojiohh KCRjno^ieH. ^rro o6ecneHHBaer ero coxpaHHOcrt* 

MamgeTbi narxnraBJiHBaioTCH H3 MaTepwana ^ocraTouHo ajiacnniHoro, Mro6bi He npenHTCTOOBaTb 
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pacnnrpeHHio ruiacrbipH d kohohhc h He co3«aBaTb npn stom 3HawrejibHbtx flonanHMTCJibHbix ycn/iMM u b 
to we BpeMH flOcraTOMWo npoMHoro. cnoco6Horo coxpa*arrt> rcoMCTpKMccnyio $opMy b npouecce 
Tp ancnopTHpo bkh miacrup* k uecry Hapymeira* kojtohhu. Hanpmiep. namornjiena kjih peomibi. 

npw pacmMpeHMH miaerbipa uaHmeTbi 3a ctct nojpiyTpeHHfl, o6pa3yiomnx 3a3op lO Mcxpy hhmm h 
nnacrbipcM h kohmwcckhx nepexoflOB, HCKnro^aiomwx o6pa30BaHHC cmiaAOK, A«J»puwpyiOTCH B pa«uaJibHOM 
HanpaBJieHMM h npiusMViaiOTCH k ctchkc luiacxtipH. riocKOJibKy Tonnxjma ctchkh mohkct 6rai3Ka ronm^HC 
repMeni3HpyK)n;ero noKpwniH. ^onojirofTenbHOfl norepH npoxoffnoro cenesH* kojiohhu b sone ycranoBKH 
imacrrbfpH He nponcxoflHT. 

McnoJihooBaHHC npejyioweHHoro luiacTbipH, CHa6meHHoro npeAoxpaHMTCJibHbiMH waHxexaMM no3BanHT 

jjpe^yirpc^MTb TpCHHC rCpMCTMOHpyiOmCPO nOKOblTHH O CTCHKH KOJIOHHU, COXpaHHTb €TO IJWlOCTHOCTb M 

©6ecne*arrb na^cTKiiuft peuoirr Herepwenroibix o6caflHbix kojiohh. blblbU UUU2 UUU3 
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Claims (Oopwyna H3o6pereHH5i]: 

njiacTbipb |yiH peMOtrra oGcaAHbix ko/iohh, cocTOHmwtf k3 npo/jonuio ro^pnpoBanHoA Tpy6w c Hapyxuu>jM 
repMerH3wpywmww noRpwrnew, BwnonHeHHbnu M3 Ha6opa KonhueBtdx aneMeuroB, pacnonoxeHHbtx Bflanb 
Tpyfibi c 3a3opoM oTHOctrrcnbHO ppyr ffpyra, oT/nwaion^dlcji tcm, «rro, c Ujenuo noBbnnemui HafleKHOcnt 
peMoHTHo-ooccTOHOHHTejibHbtx pa6oT 3a ever 3amwTbi repMcrrowpyionipro nospbrrKH c coxpaHcmicM 
repMCTK3amoi kqjiohhw no bcch ohkhc nanoTneinioro iuiacrbtpn, oh cHa6meH npcHoxpaHirrejibHbtttti 
uamseTaMH, uaKCHMarcwmM Hapymntcft ^naueTp ROTopux npeBbnnaer Hapyj&Hbrii ^Mawerp Ronbi^eBux 
anewcHTOB, npn ctom rrpcAoxparorrcjibm^e waiuKeTbi paauememJ ue?s^y KonujeBUMH DneucHTawn 
rq?MCTH3Hpyiomero noKpbiTBH c 3a3opaMH c B03MOJ&HocrbK> b pa6oKCM nonomcHUM nepcKpbnwi oaoopoo c 
yvfCHbmcHKCM HapyaHoro AHdMcrpa np^oxpaHMTC/ibUbtx MajoscT flo HapywHoro jpfaMerpa KOJibueBbtx 
stnekfeHTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 
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[see source for figure] 
Drawings: 
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[see source for figures] 



Fig. 2 
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Fig. 3 



[see source for figure] 
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Fig. 4 
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